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(54) LITHIUM SECONDARY BATTERY 

(57)Abstract: 

PURPOSE: To provide excellent battery characteristics such as a 
large capacity, high charging/discharging efficiency, a long cycle life, 
and a flat discharging voltage by forming the carbonaceous material 
used for a negative electrode with the mixture of two kinds of specific 
carbonaceous materials. 

CONSTITUTION: This lithium secondary battery Is constituted of a 
negative electrode made of a carbonaceous material storing and 
releasing lithium ions, a positive electrode, and a nonaqueous 
electrolyte. The carbonaceous material is made of the mixture of two 
kinds of carbonaceous materials, and one of them is the graphitized 
mesophase pitch carbon fiber powder having the average fiber length 
of lO-IOOjim, the average fiber diameter of 4-1 5^m, and the spacing 
less than 0.338nm of the (002) plane by the X-ray diffraction method. 
The other carbonaceous material is the carbon powder made of 
artificial graphite or natural graphite and having the particle size distribution of ^5\^m or below at 70vol.% 
above, the specific surface area less than 3.0m2/g, and the spacing less than 0.38nm of the (002) plane b 
the X-ray diffraction method. The weight ratio between two carbonaceous materials is set to 80-95:20-5. 




LEGAL STATUS 



* NOTICES * 



Page 1 o 



Japan Patent Office is not responsible for any 
damages caused by the use of this treuislation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. * * * * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the lithium secondary battery which improved the utilizat 

factor of a negative electrode about a lithium secondary battery. 

[0002] 

[Description of the Prior Art] In recent years, improving degradation of the reaction of a lithium and nonaqueous 
electrolyte and an according to dendrite deposit further negative-electrode property is proposed as a negative electrod 
built into a lithium secondary battery by using a lithium for occlusion and the carbonaceous object to emit, for exam 
corks, a resin baking object, a carbon fiber, pyrolysis gaseous-phase carbon, etc. 

[0003] It is thought that charge and discharge are conventionally performed in the part of the structure (graphite 
structure) in which the hex-steel surface layer which mainly consists of a carbon atom was piled up in the negative 
electrode which consists of a carbonaceous object when a lithium ion goes in and out between layers. For this reason 
is necessary to use for the negative electrode of a lithium secondary battery the carbonaceous object with which 
graphite structure progressed to some extent. 

[0004] However, if the carbonaceous object which carried out disintegration of the high macro crystal of a degree of 
graphitization is used as a negative electrode in nonaqueous electrolyte, nonaqueous electrolyte will decompose, 
consequently the capacity and charge-and-discharge effectiveness of a cell will fall. The fall of the capacity in a'high 
rate, the charge-and-discharge effectiveness, and the electrical potential difference at the time of discharge is especia 
remarkable. Moreover, the crystal structure thru/or the fine structure of a carbonaceous object collapsed as the charg 
and-discharge cycle progressed, the occlusion and the emission engine performance of a Uthium deteriorated and the 
was a trouble that a cycle life fell. 

[0005] Moreover, since the area exposed to the electrolytic solution in respect of the direction of a c-axis of graphite 
microcrystal where a lithium ion is inserted since it is a thin film integrated circuit becomes smaller, the powder of a 
graphitization object has the problem that capacity falls rapidly in the charge-and-discharge cycle of a high rate. For 
this reason, although electric conduction agents, such as carbon black, are added and the improvement of a cell 
property is achieved, the problem to which negative-electrode pack density falls arises. Consequently, by the 
conventional graphitization object, the lithium secondary battery of high capacity was unrealizable. Furthermore, als 
m the high carbon fiber of a degree of graphitization, when it was made powder, nonaqueous electrolyte decomposed 
and there was a problem of the engine performance as a negative electrode falling sharply like the thing using the 
powder of macro crystal. 

[0006] On the other hand, by carbonaceous objects, such as corks with a low degree of graphitization, and a carbon 
fiber, although disassembly of a solvent was suppressed to some extent, capacity and charging efficiency were low a 
moreover, there were problems, like that the overvoltage of charge and discharge is large, that the surface smoothnes 
of the discharge voltage of a cell is missing, and a cycle life is still lower. 

[0007] Generally, since a lithium serves as ion and is incorporated in carbon, the cell which used the carbon material 
for the negative electi-ode is said to be safe, even if reactivity witii tiie electi-olytic solution is lower than a metal litiiiu 
and cell temperature rises at the time of abnormalities. However, when the specific surface area of the carbonaceous 
object used for a negative electrode is large, the electi-olytic solution and the area which reacts increase and there is a 
a trouble that safety falls. 

[0008] Moreover, in charge-and-discharge evaluation witii the simple substance according [ a carbon fiber ] to a glas 
cell, a result witii good amount of lithium dopes, high rate property, etc. is obtained. However, it was also a ti-ouble o 
negative-electi-ode production using a carbon fiber tiiat tiie negative-electi-ode electrode of high intensity is not obtain 
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that what carried out coating of the mixed coating liquid with a binder on the negative-electrode charge collector ten 
to exfoliate from a charge collector by the way an electrode pressure total in order to use for the negative electrode o 
cylindrical shape cell. 

[0009] Although the degree of graphitization of various carbonaceous objects is controlled and it is proposed about t 
parameter of the optimal graphite structure as conventionally indicated by JP,62-268058,A, JP,2-82466,A, JP,4- 
61747,A, JP,4-1 15458,A, JP,4-184862,A, and JP,4-190557,A each official report etc., the negative electrode which h 
sufficient property is not obtained. Moreover, although indicated by JP,4-79170,A and JF,4-82172,A about the carbo 
fiber used as a negative electrode, there was a problem in the engine performance of the negative electrode using the 
carbonaceous object which carried out disintegration of it. 
[0010] 

[Problem(s) to be Solved by the Invention] This invention was made in order to solve many above-mentioned 
problems, and cell properties, such as the surface smoothness of charge-and-discharge effectiveness, a cycle life, and 
discharge voltage, are excellent in high capacity, and it relates to a lithium secondary battery with high safety. 
Moreover, in order that carbon powder may compensate the opening between carbon fibers by mixing and using carb 
powder for a carbon fiber in order to avoid the above-mentioned exfoliation phenomenon at the time of using a carbo 
fiber, the high intensity of a negative-electrode electrode is also attained. 
[0011] 

[Means for Solving the Problem] the negative electrode with which this invention consists a lithium ion of occlusion 
and a carbonaceous object to emit, a positive electrode, and the lithium secondary battery possessing nonaqueous 
electrolyte ~ setting -- said carbonaceous object ~ from the mixture of two kinds of carbonaceous objects ~ becomin 
- (A) ~ the mesophase pitch based carbon fiber powder which one of them graphitized - i t is -10-1 00 mirmn^ fff p!im > 
mean fiber length 4-15 micrometers of diameters of average fiber it is ~ spacing d002 of tiie field by the X-ray 
diffraction method (002) Carbonaceous object; which is less than 0.338nm 

(B) Otfier one is the letter of a block, the sh ape of a flake,-^^d4he granular ca rbon p owder which consists of an 
JJti ficiai graphite or a n a tural gra phite. The particle size distribution a re 1 5 micrometers. The following grain is more 
than yu volume %s, or specmcTurfacTarea is under 3.0m2/g. spacing d002 of the field by the X-ray diffraction meth 
(002) carbonaceous object; which is less than 0.33 8nm ~; said carbonaceous object (A) and whose combination weig 
ratio of (B) are 80-95:20-5 ~ it is the lithium secondary battery characterized by things. 

[0012] TTie lithium secondary battery concerning this invention is explained with reference to drawing 1 . The electro 
object 2 is contained in the sheathing cans 1, such as a product made from stainless steel which serves as a negative- 
electrode terminal. Said electrode object 2 has composition which wound spirally the positive electrode 3, the separa 
4, and the negative electrode 5. The electric insulating plate 6 has been arranged at the pars basilaris ossis occipitalis 
said sheathing can 1, and has prevented contacting electrically the sheathing can 1 with which said positive electrode 
of said electrode object 2 serves as said negative-electrode terminal. Nonaqueous electrolyte is contained in said 
sheathing can 1. Caulking immobilization of the lid group 7 which serves both as an explosion-proof fimction and a 
positive-elecfrode terminal is carried out through the insulating gasket 8 at upper limit opening of said sheathing can 
[0013] The electrode object pressure plate 10 which has a notch in the gas drainage hole 9 and a periphery is arrange 
between the annular constriction section 1 1 formed in said sheathing can 1 part located near the lower part of said 
insulating gasket 8 of said caulking immobilization, and the upper limit section of said electrode object 2. Opening o 
said gas drainage hole 9 is carried out to the winding core space section 12 of said electrode object 2, and said electro 
pressure plate 10 part which counters. 

[0014] Said lid group 7 is constituted by (A) - (D) shown below. Namely, the valve 14 of flexible sheet metal is mind 
on said dished internal internal lid 13;(B) lid 13 which these countered with the (A) aforementioned electrode object 
and has been arranged. By the annular section 15 which bent and formed said internal lid 13 periphery inside It is the 
extemal lid 18 of the hat form arranged in the periphery section in contact with the annular guard-plate 17; [ which h 
the conductivity arranged on the pinched annular back-up-plate 16;(C) section 15 of said intemal lid 13 ], and (D) 
section 15 top of said intemal lid 13. 

[0015] As for said intemal lid 13, said back up plate 16, said guard plate 17, and said extemal lid 18, it has the gas 
drainage holes 19, 20, 21, and 22, respectively. Said valve 14 consists of compound members of a metal layer and a 
synthetic-resin layer. An end is connected to the positive electrode 3 of said electrode object 2, and, as for the positiv 
electrode tab 23, the other end is connected to the bottom surface part of said intemal lid 13 of said lid group 7. 
[0016] Although the part of the winding core space 12 of said electrode object 2 becomes the distribution channel of 
cracked gas, it is the purpose which prevents crushing of the electrode object 2, and may arrange the pipe which 
becomes the part of the winding core space 12 from a metal or plastics, such as stainless steel. 
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[0017] When a high current flows inside a cell, the high current overheat-protection component (it is hereafter 
described as "PTC") which has the function which intercepts a current may be made to intervene between the aimula 
section 1 5 of said internal lid 13, and said external lid 18. When a high current flows for example, according to a 
overcharge condition, PTC demonstrates a cutoff function in connection with the rapid temperature rise inside a cell, 
when the resistance also increases rapidly. 

[0018] Said positive electrode 3 suspends an electric conduction agent and a binder in positive active material at a 
suitable solvent, and is produced by applying this suspended solid to a charge collector, drying, and making it the sh 
of sheet metal. 

[0019] As said positive active material, various oxide, for example, a manganese dioxide, a lithium manganese muhi 
oxide, a lithium nickel oxide, lithium cobalt oxide, a lithium nickel oxide, the banazin san ghost containing a lithium 
etc. can be mentioned. Especially, since the high voltage is obtained, lithium cobalt oxide (LiCo02), a lithium nicke 
oxide (LiNi02), and a lithium manganese multiple oxide (LiMn 204, LiMn02) are desirable. 
[0020] As said electric conduction agent, acetylene black, carbon black, a graphite, etc. can be mentioned, for examp 

[0021] As said binder, polytetrafluoroethylene (PTFE), polyvinylidene fluoride (PVDF), an ethylene-propylene-dien 
copolymer (EPDM), a styrene butad iene rubb er (SBR), a carboxymethyl cellulose (CMC), e tc. can be mentioned, fo 
example. ^ " jr^ 

[0022] a weight ratio when blending said positive active material, an electric conduction agent, and a binder — this 
order - 80-95:13-3:7-2 - it is the range of 85-90:10-7:5-3 preferably. 

[0023] As said charge collector, aluminium foil, a stainless steel foil, a nickel foil[a titanium foil, etc) can be used, fo 
example. — ^ 

[0024] As said separator 4, nonwoven fabrics made of synthetic resin, such as polyester and nylon, a polyethylene 
porosity film, a polypropylene porosity film, etc. can be used, for example. 

[0025] Said negative electrode 5 is the following, and is made and produced. Carbonaceous object powder (A) uses a 
mesophase pitch system carbonaceous object as the main raw material, and fiber length is 200-300 micrometers by th 
melting blowing method. After carrying out spinning of the staple fiber, non-deliquesce is carried out, and it carboni 
and grinds to extent which can carry out [ **** ]-izing. 600-2,000 degrees C of heat treatments of this carbonization 
preferably performed at 800-1,500 degrees C. Spacing d002 of the field by the X-ray diffraction method (002) of sai 
carbonized mesophase pitch based carbon fiber It is less than 0.338nm. Thus, it grinds to homogeneity that a carbon 
fiber cannot carry out the vertical crack of the carbonization fiber obtained easily using a ball mill, a jet mill, etc. The 
mean fiber length of the carbon fiber ground and obtained is 10-100 micrometers. The diameter of average fiber is 4- 
micrometers again. Considering as the range is desirable. When deviating from these range, desired mean fiber lengt 
and the carbon fiber of the diameter of average fiber are not obtained by next graphitization processing. Then, the 
mesophase pitch based carbon fiber powder (A) which mentioned above 2,000 degrees C or more of carbon fibers 
which performed said carbonization and grinding processing by graphitizing at 2,500-3,200 degrees C more preferab 
is obtained, thus, the mean fiber length of the mesophase pitch based carbon fiber obtained ~ 10-10 0 microme ters 
desirable ~ 30-60 micrometers the range - it is - the diameter of average fiber - 4-10 micronieters~^esirabie^- 6-8 
micrometers it is . Mean fiber length is 10 micrometers. When it is the following, tKeliBeTwhichcaniS^ out the 
vertical crack by grinding is contained, and mean fiber length is 100 micrometers. Since coating to a charge collector 
will not be made if it exceeds, it is not desirable. Moreover, the diameter of average fiber is 4 micrometers. When it i 
the following, the remforcement of fiber becomes weak, and on the other hand, the diameter of an average carbon fib 
is 10 micrometers. Since coating to a charge collector will not be made if it exceeds, it is not desirable. 
[0026] In order to use in a cylindrical shape cell, when coating of the coating liquid which mixed this carbon fiber 
powder (A) with the binder is carried out to a charge collector, by the way, it is easy to exfoliate from a charge 
collector an electrode pressure total, and a negative-electrode electrode with high reinforcement is not obtained. 
Therefore, in the charge-and-discharge evaluation resuh in the simple substance by the glass cell, although it was a 
little inferior to the property of said carbon fiber, the negative electrode with high reinforcement which does not 
exfoliate by mixing with the following carbon powder at the time of rolling was produced in order to compensate the 
opening between carbon fibers. 

[0027] As carbon powder (B), it is the carbonaceous object of the letter of a block which consists of an artificial 
graphite or a natural graphite, the shape of a flake, and a granular configuration, and the particle size distribution are 
micrometers. The following grain is more than 70 volume %s, or specific surface area is under 3.0m2/g. Spacing dOO 
of the field by the X-ray diffraction method (002) of these carbon powder (B) It is less than 0.338nm. 
[0028] By mixing said carbon fiber powder (A) and carbon powder (B), there is also no exfoliation of electrode 
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pressure Nobutoki and a negative-electrode electrode with high reinforcement can be obtained. Since carbon powder 
(B) fills the opening of carbon fiber powder (A) and a contact is lost, this is because the exfoliation fi-om a charge 
collector is lost, the combination weight ratio of carbon fiber powder (A) and carbon powder (B) - 80-95:20-5 ~ it i 
87-93:13-7 more preferably. When the electrode reinforcement the mixing ratio of carbon powder (B) is satisfied wi 
less than 5 % of the weight of reinforcement is not obtained but 20 % of the weight is exceeded on the other hand, th 
electrode engine performance falls and a problem is in cell capacity or a discharge rate property. 
[0029] The negative electrode 5 containing the carbonaceous object (A) obtained above and the mixture of (B) is 
specifically produced by the following approaches. A binder is suspended at a suitable solvent to the carbon powder 
(B) which consists of said mesophase pitch based carbon fiber powder (A) and an artificial graphite, or a natural 
graphite, and said negative electrode 5 can be produced by applying this suspended solid to a charge collector, drying 
and making it the shape of sheet metal. As said binder, po lytetrafluoro ethyl ene (PTFE), polyvinylidene fluoride 

(PVDF), an ethylene-propylene-diene copolym er (EPDM), agty renebutadiene rubberjS BR), carboxyl methyl .~ 

cellulose, etc. can be used, for example ^ ford Te blending ratio of coal of said carbonaceous object and a bmdet, it y 
desirable to make it the range of 90j^j£^^f] ^^vei^iU)fc ^^ objects a nd 2 - lU % of the Weight d TBmd e 

As said charge collector, copper foil", astainless steel foil, a nickel toil, etc! can be used, tor example. ~ 
[0030] Said nonaqueous electrolyte held in said sheathing can 1 is prepared by dissolving an electrolyte in a non- 

solvent. / 

iS said non-aqueous solvent, ethylene carbonate (EC), dimethyl carbonate (DMC), methylethyl carbonate 
I, diethyl carbonate (DEC), propylene carbonate (PC), gamma-butyrolactone (gamma-BL), an acetonitrile (AN 
ethyl acetate (EA), toluene, a xylene, etc. are mentioned. 

[0032] As an electrolyte contained in said nonaqueous electrolyte, lithium salt (electrolyte), such as lithium perchlor 
(LiC104), a 6 phosphorus-fluoride acid lithium (LiPF6), hoe lithium fluoride (LiBF4), and a trifluoro methansulfonic 
acid lithium (LiCF3 S03), is mentioned, for example. The amount of dissolutions to the non-aqueous solvent of thes 
Uthium salt is 0.5 - 1.5 mol/L. Carrying out is desirable. 
[0033] 

[Example] Hereafter, an example and the example of a comparison explain this invention to a detail fiirther. 
[0034] After mixing toluene as a solvent with the acetylene black 3.5 weight section, the graphite 3.5 weight section 
Mid the etfiyIene^roE)jgfl.<ijen monomer powder 2 weight section and applying the production lithium cobalt oxide 
jLixToO2[0£j^C^l]i^owder 91 weight section of an example 1(1) positive electrode to an aluminium foil (30 
nucTDnlelcrs) charge collector, the positive electrode was produced by press working of sheet metal. 
[0035] (2) It is the fiber length of 200-300 micrometers by the melting blowin g method abou ttbe-ptedaGliori 
MEZOFEZU pitch system carbonaceous object of a negative electro^ ^'^T? Im£ tP^^teFS43£4iameters of fil 
Spinning was carried out to the staple fiber. The obtained staple fiber is calcinated at 3,000deJees&iitM" 
carbonization and grinding by 900 degrees C, and it is 40 micrometers of mean fiber length. 7 micrometers of 
diameters of average fiber Mesophase pitch based carbon fiber powder (A) was obtained. This carbon fiber powder i 
N2. It was spacing d002 0.3364nm of the field by specific-surface-area 4m2/g by the gas adsorption BET adsorption 
method, and the X-ray diffraction method (002). To the obtained carbon fiber powder (A)^t is 15 micr ometeri aUhe 
artificial-graphite powder of specific-surface-area of 1.5m 2/g, and specific-surface-area of 8;:5in~2^rTSefoirowing 
particles carried out addition mixing of the mixed carbon powder (B) of the letter artificial-graphite powder of a bloc 

^92.2 volume % (for all, d002 is 0.3365nm) by the weight ratio of 90: 10, and obtained carbonaceous object mix^ 
Subsequently, addition mixing of styrene butadiene rubber 2^A^i^Q^Qss:f(^^j\x^^Q§^ji^s:^'^ out by th^^"^ 
weight ratio of 96:2.5:1.5 in this order/ffiis wais^lieSToTKisTiujrtureo^ copper foil charge collector, it dried an 

_^e negative electrode was produced. — — 
[0036] (3) The separator of a polyethylene porosity fihn was made to intervene between the positive electrodes miJ"^ 
negative electrodes which are the assembly above of a cell, and were made and produced, and this was wound, it 
considered as the electrode object, and the cylindrical shape lithium secondary battery shown in drawing 1 which 
contained, respectively and was mentioned above in the closed-end cylindrical cup made fi-om stainless steel with th 
electrolytic solution was assembled. In addition, the electrolytic solution is a 6 phosphorus-fluoride acid lithium 
(LiPF6) to the mixed solvent (rate 50:50 of the nuxed volume) of ethylene carbonate (EC) and diet hyl carbonate (D E 

1 .0 mol/L It dissolved and prepared. '""^'^ ' — " ^ 

[0037] a valve-action trial ~ 20 lithium secondary batteries assembled as mentioned above ~ charging current 0.5 A 
maximum electrical-potential-difference 4.2V up to ~ 5 hours ~ charging ~ the current of 0.7A ~ 2.7V up to ~ the 
temperature up of the cell which charged discharge on the above-mentioned conditions after 3 cycle ****** was 
carried out by 5 degrees C / min fi:om ordinary temperature in oven, it held at 165 degrees C for 5 hours, and the 
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number of the cell which produced the valve action was investigated. The result is shown in Table 1. Here, when a 
valve-action trial holds a cell on the above-mentioned conditions, and the valve located in a cell obturation object 
explodes, the trial which checks the rise of cell internal pressure is said. 

[0038] The carbon fiber powder (A) and artificial-graphite powder (B) which were produced in the example 2 examp 
1 were mixed by the weight ratio of 80:20, and the negative electrode was produced. The cylindrical shape lithium 
secondary battery shown in drawing 1 mentioned above like the example 1 except having used this negative electrod 
was assembled, and the valve-action trial was performed. Similarly a result is shown in Table 1 . 
[0039] Example of comparison 1 specific surface area produced the negative electrode by the same approach as an 
example 1 using said artificial-graphite powder (B) which is 10.0m2/g. The cylindrical shape lithium secondary batte 
shown in drawing 1 mentioned above like the example 1 except having used this negative electrode was assembled, 
the valve-action trial was performed. Similarly a result is shown m Table 1. 

[0040] Example of comparison 2 specific surface area produced the negative electrode by the same approach as an 
example 2 using said artificial-graphite powder (B) which is 10.0m2/g. The cylindrical shape lithium secondary batte 
shown in drawing 1 mentioned above like the example 2 except having used this negative electrode was assembled, 
the valve-action trial was performed. Similarly a result is shown in Table 1 . 

[0041] The compounding ratio of the carbon fiber powder (A) and artificial-graphite powder (B) which were produc 
in the example of comparison 3 example 1 was mixed by the weight ratio of 70:30, and the negative electrode was 
produced. TTie cylindrical shape lithium secondary battery shown in drawing 1 mentioned above like the example 1 
except having used this negative electrode was assembled, and the valve-action trial was performed. Similarly a resu 
is shown in Table 1 . 
[0042] 
[Table 1] 
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[0043] An example 3 mesophase pitch based carbon fiber is calcinated at 3,000 degrees C after carbonization and 
grinding by 900 degrees C. 40 micrometers of mean fiber length 7 micrometers of diameters of average fiber N2 
Spacing d002 of the field by specific-surface-area 4m2/g by the gas adsorption BET adsorption method, and the X-ra 
diffi-action method (002) MesQehase ^ch bas gdc arbon fiber powder which is 0.3364nm (A) , 15 micrometers T he 
foUovsdng particles are ddOzat 92?7vdmne %. Addition niking of the letter artificial-graphite powder of a block (B 
which is 0.3365nm and specific-surface-area 8.6m2/g was carried out by the 90: 10-fold quantitative ratio, and 
carbonaceous object mixture was obtained. Subsequently, addition mixing of styrene butadiene rubber and the 
carboxymethyl cellulose was carried out by the weight ratio of 96:2.5:1.5 in this order, this was applied to this mixtu 
on the copper foil charge collector, it dried and the negative electrode was produced. The cylindrical shape lithium 
secondary battery shown in drawing 1 mentioned above like the example 1 was assembled except having used this 
negative electrode. 

[0044] Example 4 particle size of 15 micrometers The following particles produced the negative electrode by the sam 
approach as an example 3 using said artificial-graphite powder (B) of 70.1 volume %. The cylindrical shape lithiimi 
secondary battery shown in drawing 1 mentioned above like the example 1 was assembled except having used this 
negative electrode. 

[0045] Example of comparison 4 particle size of 15 micrometers The following particles produced the negative 
electrode by the same approach as an example 3 using said artificial-graphite powder (B) of 65.7 volume %. The 
cylindrical shape lithium secondary battery shown in drawing 1 mentioned above like the example 1 was assembled 
except having used this negative electrode. 
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[0046] Example of comparison 5 particle size of 15 micrometers The following particles produced the negative 
electrode by the same approach as an example 3 using said artificial-graphite powder (B) of 52.5 volume %. The 
cylindrical shape lithium secondary battery shown in drawing 1 mentioned above like the example 1 was assembled 
except having used this negative electrode. 

[0047] The cylindrical shape lithium secondary battery shown in drawing 1 mentioned above like the example 1 was 
assembled except having used the carbonaceous object which mixed the carbon fiber powder (A) produced in the 
example 5 example 3, and artificial-graphite powder (B) by the weight ratio of 80:20. 

[0048] The cylindrical shape lithium secondary battery shown in drawing 1 mentioned above like the example 1 was 

assembled except having used the carbonaceous object which mixed the carbon fiber powder (A) produced m the 

example of comparison 6 example 3, and artificial-graphite powder (B) by the weight ratio of 70:30. 

[0049] The cylindrical shape lithiimi secondary battery shown in drav^ing 1 mentioned above like the example 1 was 

assembled except having used the carbonaceous object which mixed the carbon fiber powder (A) produced in the 

example of comparison 7 example 3, and artificial-graphite powder (B) by the weight ratio of 60:40. 

[0050] About the lithium secondary battery of the acquired examples 3-5 and the examples 4-7 of a comparison, it 

charges to 4.2V by charging current 0.5A for 3 hours, and discharges with the high rate current of 1 A to 2.7V, the 

discharge capacity of each cell is measured, and the charge-and-discharge cycle property of each cell in the same 

charge-and-discharge conditions is shown for the result of the discharge capacity factor when making discharge 

capacity of an example 3 into 100% in Table 2 again at drawing 2 . 

[0051] 

[Table'2] 
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[0052] Compared with the examples 4 and 5 of a comparison, as for the lithium secondary battery of examples 3 and 
it tums out that a charge-and-discharge life v^th a high rate property high good is acquired so that clearly fi^om Table 
and drawin g 2 . Since the adhesion with said carbon fiber unproved by the difference in the particle size distribution 
said artificial-graphite powder (B), this is considered. Moreover, the lithium secondary battery of examples 3-5 is als 
known by that a high rate property and a charge-and-discharge cycle property are good compared with the examples 
and 7 of a comparison. Since the openings between both carbonaceous objects decreased in number and the property 
said carbon fiber was efficiently employed in the maximum by the difference in the mixing ratio of said carbon fiber 
powder (A) and said carbon powder, this is considered. In addition, as a carbonaceous object mixed with carbon fibe 
powder (A), even when natural-graphite powder (B) was used, the same result was obtained. 
[0053] 

[Effect of the Invention] According to this invention, cell properties, such as the surface smoothness of charge-and- 
discharge effectiveness, a cycle life, and discharge voltage, are excellent in high capacity, and a lithium secondary 
battery with high safety can be offered. 



[Translation done.] 
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Japan Patent Office is not responsible for suiy 
damages caused by the use of this tramslation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the negative electrode which consists a lithium ion of occlusion and a carbonaceous object to emit, a posit 
electrode, and the lithium secondary battery possessing nonaqueous electrolyte - setting - said carbonaceous object 
from the mixture of two kinds of carbonaceous objects ~ becoming ~ (A) ~ the mesophase pitch based carbon fiber 
powder which one of them graphitized - it is - 10-100 micrometers of mean fiber length 4-15 micrometers of 
diameters of average fiber it is - spacing d002 of the field by the X-ray diffraction method (002) Carbonaceous obje 
which is less than 0.338nm 

(B) Other one is the letter of a block, the shape of a flake, and the granular carbon powder which consists of an 
artificial graphite or a natural graphite. The particle size distribution are 15 micrometers. The following gram is more 
than 70 volume %s, or specific surface area is under 3.0m2/g. spacing d002 of the field by the X-ray diffraction meth 
(002) carbonaceous object; which is less than 0.338nm said carbonaceous object (A) and whose combination weig 
ratio of (B) are 80-95:20-5 - lithium secondary battery characterized by things. 
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h 



g eg b 



eb eg e e h 



g 



(19) B*B«pfl=;r (JP) 



"2> ^ 11 4t 1^ ^ ^ (A) 



#W¥8 -83608 



(sointa* mB^ ifm^n fi m^^m 

HOIM 4/02 D 
4/58 

4/98 M 

10/40 Z 



*»* «[*JH0Stl OL (± 7 M) 









000003539 












¥l$6«|^(1994)9^13B 










(71)ti«A 


000003078 
































3r^«i:.g;iiKma;ii3TS4#io^ Mtt 
























j|D$^a/iiE«a;fi3Ti4»io^ Mit 














(74)ftaA 













(54) U9^'>A:ij*:«» 



(57) mm: 

(A) -€-OlO*t, ll»'ffclxfc^V7a:-Xl:f->?JgM 
^a«©*-e^-3T. ¥^tiegl 0-1 0 OuB , 

l§IMtg4~i SittB T*0, XWliiSrftHiS (0 0 
2) MconiKimdott iOtQ. 3 3 8iuii5^8)Tj&«^JiiK 

(B) m<Di^ifi, Ammm^ft\t^mmi^e>u^:f 

<Ol&&^^ifil Sum STFOim^ifi? Oim%&,±-V$, 
S*>*±t;/t&ttifcSM«*t3. Oiii»/g*^-e*0. 
Xil@9r^(Cj:d (0 0 2} McDiiigiSdoot 0. 3 

3 8am^mr$,^^mmm ; mmmmm<^ (a) t 

(B) ©E^afiJt^dts 0~9 5 : 2 0~5-ea&«iJ 



—39- 



I 

mm 1 1 u A-f :t>*!R« • fta-ra^Kw 

l^i{tt©*-C*oT, 1 0 ~ 1 0 0 . JF 

l^«l«g4~l 5 /in Ta&O, X«8laI*rffiJCJ:5 (0 0 
2) MCDSffiRldooi iO^O. 3 3 8iiin5^i0$-7%.&^^S 
^ : 

(B) ffi®io*t. Ajg|i«a*^ia^^M»)5^e.)ft5:/ 
xm^mm\zi:i> (002) sc!>Mmiiido«> s^to. 3 

3 8niii^$|7%«^fSS«r : M£^%fl« (A) £: 
(B) ©E^a»it$*t8 0~9 5 : 2 0~5T*« ; 

[0 00 1] , 

r-5. 

CO 00 2] 

[0 0 0 3] fie*. ^3gg4&*^e;s^.^ffi{c*v»T«. 
(ii«a«ig) ©»4)-fc*5v»T. sraty^'^/A-fii-^dt 

«ii«a«ija©56aLfc^3tis«!i*ffl tiSiK-sjjjfts. 

[0 0 0 4] ll«afl:«©iiViE:*:ilSSS 

-f !^)\'i>mts\zonx^^mm(Dj^^miti3:\^^Lmim 

[0 0 0 5] Sfc, il«Bfl:«i©«*tt»fr!RT»5& 

it), U5^t/A'f*>*t}fA^n5||SBJg|IT©c«b&[Rl 



(2) 1#ig78-8 36 0 8 

2 

^fiifi-oTz. ^eir. llfflfi:S®^Vi^^gfc»{C:feViT 
SfflV>&t)®tl^«ltt, Afii:UT®tt|g*t:*:i|i{cfiT 
[0 0 0 6] ll«BfllS®fiVo-i;X-?»^3g«l8 

3S:f®Ms^a4i»Ttt. jg*«®i>»tt*^e««iA6n-5 

10 ]E*t:^€r^>Ct, ^Jfi©ttMEE©¥SttlC^lt-5J: 
$ Sfctt-y-'f 5'JH^*«ffi»r»Jlt&£®raS*«*o 

[0 0 0 7] HRfc, 
^ISU?'>Ai:Dt)««liatt®KjiStt*<fi<. S» 

a> [ 0 0 0 8] stmmsmi}97.±Mzi:ii>m»rrT 

}^«?i©^ffifcfflv»-5>fc«)t::. iSlF^tcig^saESft 
Sft«#±(c!fcXU:^t>©», «&EE3S^lCil«f|C7»'& 

iisb^-r<ii5^«©ftffiss»#eni^ti;it'b, tii 
^si»sfflnsA«if^s±®Kjas-r»o&. 

[0 0 0 9] »MBB62-2 68 0 5 8^, 4»M 

¥2-8 2 4 6 6^, 1$M¥4-6 174 7^. i|$BI¥ 
4-1154 5 8% ^m^4-l 84 8 6 2% #K 
ai? ¥4-1 9 0 5 5 7^#4iffi^CH3^$nTL»SJ;5 
(c. a^©M3llS«©||«fl:ft$M«Pb. 
)g©/'?7;<-^'ff3V>Tg|g$nTV»-5*t, +5^!S:^tt 
S:*-r5Affitt#&nTt»;S:Vi. #H¥4-7 9 

17 0% 1#H¥4-8 2 1 7 2#4i«JCttftffitUT 

{btfc^lgSiKl*fflV»fcft«©ttl8tCttKS*«»^&. 
[0 0 10] 

«»-r-5fc»»c;ssnfct)©-p, iissaT^sissa^. 

n. *io^iktt©^t'»«jg^'>A-j*:sfflfcH-r5. * 
^^SI^&ffiv^;rceS(©±eiii«3S3|fc€[iI»-r-6& 

mmmmz^mfimt:m-^hxm^^^^t\zi:-o 
T. M;^fiiiir^®$Ri%^^t»3^«t^^;/^je>. ^lims 

[0 0 11] 

[ss&«ift-r«.fcj&®¥g] 



—40— 



3 

«a«l®5!iT?*oT. 1 0~1 0 0 /iB . 

^tS»S4~15/im TafeD. XSiHlSTfeJtcfcS (00 
2) MOSf^Rldoo: AtO. 3 3 8iU]i^»T$<b^$II 

(B) fficDio*^ AjtlliQ*fe«5^«lil«*6as::/ 

«*>*J:l^/*fcttifcaa«*»3. Om'/gjfeSit?*?), 
XHIal^TftCJ:^ (0 0 2) fflODffimWdaoi ifiO. 3 JO 
3 8Dm5^jS|-e$S^^SI^ : S(tSi^^X4^ (A) t 
(B) OS^a»it$*«8 0~9 5 : 2 0~5-ca&S : 

[0 0 12] :ii^mz^t)^o^'^A-'Ammi. 01 

is^tcESi^n. ia^fl«ift:2CDgif^||3;(|tme^«i 

^. t^ammRzfmmm'imiii>mamm7 \t. mm 
[0 0 13] :fj 7.^^119 Rummzmxm^-r^m 

mWW^W. 1 0 tt. WSttftjtf xa->y h 8 0Tgl$(«tjfifC 

fcEasnxiJ?.. i!iiB;»xft€ra9»iaEmsft:2© 

[0 0 14] irieitPMSre, KTfc^-r (a) ~ 
(D) icj:oT«^sns. -rj&fes. cin^tt. 

(A) lliB«ffi#:2tj^|6jbTEBSn&m«®|*ig5iE 
«:l 3 : (B) irErt«l5M(t:i 3±lCpI^tt»«©#K 
14^^V. Wert85iEft:i 3«i&$rtflJ{cSf»3fttfT 

(c) nmpiSim»i 3<Dm^&i 5±K:&m^tiitm 
mtts^fsfi^ssi 7 : Rzf (D) iiriai^gsM(^i 3 

[0 0 15] wsrtss^fri 3. wtmm^m e. wie 
«afii 7RiXi5g*i-gs^#:i stt, •en-en;yxft# 
ai9. 20, 21. 2 2*tti^^ixTv>s. ga^#K 

TV^S. IEffi^'y^2 3tt. -®*«l9ESg(t:2®iEffi3 

ic^SE^^n. ffi@;0teii^a^i^7(Dg9Ei^^^f^i 3 

[0 0 16] t^^g«g^t:2 0#S^Kl 2©«K^)^tt. i> 



^n¥8-83608 

aWT, #SSrai 2©gS»lcXx>V'XS:f©&SX 

[0 0 17] iiiiartessft^i 3©^ttgsi 5 ttjg^as 

rPTCj tSf) *:^a3«Tt)J:Vi. PTC». M 

»rtS©iia?ijift±#fcffoT. -eofittfe^ftfcjg 

*-rs r t It J: 0 JgBfr8ll6S«»f S. 
[0 0 18] g;igBiES3». iElifil«S(Cl|«^«J:i; 

10 0 19] iftgHIEffiS|ig|StbT». a-trWSm 

h»<b«l (L i CoOj), 'J?';7A:i>yer;UKft;!to (l 
1 N i Oa). U5^C;AT>^f>«^Kfl:te (L IMn, 

[0 0 2 0] ias^nsitUTtt, mxii7-t^u>-:f 

[0 0 2 1] l5t3ie«?fi|tbTtt, 09Atf5l*U5^h77 
;i^:tOX?^> (PTFE) . #'J7y^fctr:iJx> 
(PVDF) . X9=^l/>-:/Otfl/>-J?I>*a^#: 
(EPDM) . X^J^Uy-'f^'JX.ydA (SBR) . 
*Jl'3}?^>/pl5i;HrjVD-X (CMC) ^S^ffSeii: 

[0 0 2 2] mtiJE&mmm. mmMmts^m^m^ 

•rS±T©SSJte. e:©|@lC8 0~9 5 : 1 3~3 : 
7~2, ffSKttS 5~9 0 : 1 0~7 : 5~3®«S 

[0 0 2 3] iaiBmS«:tUTtt. WAtf7;i'5='>A 
Xx>UXjg. -^yirjl^jg. g^^r^jg^^^nsr 

[0 0 2 4] «fS-fe/'«V-i'4tl,Ttt. «Atf. 

[0 0 2 5] ltlEftffi5ttfilT©±5fcUTf^«-rS. 
^iga«l©* (A) (i. ^iV^x-Xey^'^M^M® 
«:±lg«iUTggSyn-jSlcJ;0aefi*l2 0 0~3 
0 0 UB ®iS»«&»*bilS:«. Ti»fl;bT»»fl:Tfff 

o~2, ooo"c. ffSL<«8oo~i, 5 0 orT 

nt. ttEK^ft;Ufc;*y7x-Xt!y5"JSM^aEKO 
Xfiia^i&CJ:« (0 0 2) S©9ffil!|d».*> 0. 
3 3 8iiB*«T*5. 2:®J:5CUT»6n5««flll8 



-41- 



5 

mmnuz<<, *oi^-fc©»-r5. ©»bT#s 
tiz^mmm<Dw-i^mmm\t i o ~ i o o « m . s&jp 
i^86aigtt4~i Sun ©ieHfr-5Jit*s»sti,». 

&2, OOOICKi. J:D»*b<tt2, 5 0 0~3. 
2 0 O'CTMffiftfSJItlCiO. fflfJ6Lfc>iy7x- 

fittl 0~1 0 O/tm . »*U<tt3 0~6 Own CDtB 
HT*t), ¥J^a«gli4~l 0 /fin , »*t<tt6~ 
8 /iu -CS-S. ¥^tR»g*tl 0 tfm *^K©«^»i»l^ 

[0 0 2 6] n®Jg«»tC*5ViTfflV>-5«U{). K^^Jt 

J; 5 *fl:T©«ift«mi5i(SmT«taS^l!ISUi®#tt J; 
lKt»^a:©ii^(CJ: DSS^(Cf)fSbi^V)!IS|®SSV)A 
to 0 2 7] (B) tUTtt, Aiill»*&tt 

jgtt©^*H«jT* 0 . .■?•©e*^^**^ 1 5 «t© jo 

as. otf/g^js-cas. cn&i^3fi»* (b) ©xjsi 
mtumzii^ (0 0 2) M©M^Ridoo2 ao. sss 

10 0 2 8] WiH^Sl««l©* (A) (B) 
SiS^fSCiticiO. «ffiJE3g^®f«l8'b;&<. ifis 

©iis<'>Aa«S£#'&::^«tT#-&. rna^^fttii^ 

* (A) ®3&Bi*^*®* (B) *ta«>. sjis*Jis<a 

Sfc*. *m»*»6.®fil«)&J;5:<;i.5fcj6T»S. SkUk 
a*®* (A) (B) i®E^SftH:tt8 0 40 

.~9 5 : 2 0~5, J;r)»*U<tt8 7~9 3 : 1 3~ 
7-pa&S. ^31®* (B) ®S^it*t5ag?6*jS|Ttt 

i»s-rs«ffiK«*j#&n-r, -*2 om&%^mxi, 

[0 0 2 9] ^uxn^ntcmnm.^ (a) 
(B) ofi-&«i&^tiAg5tt, ^v^m\zm^(Dii^it 

8I»®* (A) Sl^Ajg||JBSfc«3c^llffiA^e,a«,M 

(B) {^e^ansasftjgMEicsssL, c®iiffl so 

-42- 



<4) 1$ll¥8-8360 8 

tt. WAtf3j?iJxh77;>':tnx5^U> (PTFE) . 

5|?U7s'fl:t-'Jx> (PVDF) . x5^k>-::/Dif 
I'^-i^X^^tSS^ft: (EPDM) , 7.5"k>-r'^^v^ 
X>=fA (SBR) , ti)Vf^^'y)V^=^)V^)]/U—7.^ 
WS^?gm'fel*it;ie«»I®E 
gJ^Hi&g 0~9 SfifiX. e3&SlI2~l 0 

asx®«Hfc:-r<5;it*t»sn,». i9^«*)ctuT 
[0 0 3 0] WK*nittmjciR$$n5we**s«i 

[0 0 3 1] i[E#*^fittbTtt. X5^U>*-3j?^ 
-h (EC) . z^:^'}')ViJ-i^^-V (DMC) . 
;l^X9^JI/:«j-3l^:?;- h (MEC) , i?X^;P*-3H:|i- 
h (DEC) , •:fu\ivytl—i?^^-h (PC) . T- 
r/^^n^i'h^ (t-bl) . 7•fehx^•JJ^ (a 
N) , »»x5";u (EA) » h;pxx +>'^>;ftt**« 

[0 0 3 2] i9i2#*m»atic^*nss»gtL.T 

B, «;i»fig«3ifltU^>>A (L i 01 O4), isyv^ 
U^KU^^-^A (L lPFt), 4^'^7yfl:»jg=^'>A (L 
IBFO. h'J7;P:j-U;«;5'>x;i/3j^>KU^r>A (L 
iCFj S03);a:i!®U^^7Att («)RS) *Wsn 

0. 5~i. smoi/L fr«c:t*«a*ut». 

[0033] 

[*is«ii KT. *?m^msimsLaimm\z^r>'^\z 
um\zwmt^. 

[0 0 3 4] *J8M1 
(1) iEffi®f^S 

U?'>An;t;PM6fl;i» (L ii C0O2 (0. 8^x 
^1] ) ®*9ia*gi5S. 7-fe5^W>r'52/i'3. 5 
a*a, ifyy'r-ihz. 5 2«g5Sc;x^i/>:/Dtf 
w >i;x / V-® 2 SfiiS 1 1 >b »t h ;px > 

atUTii^U 7;i'5X'>AS (3 0/iB)*e«:tS 
[0 0 3 5] (2) :AS®f^S 
S«8g2 0 0~3 0 0wo. aittg9~17Mni ®M1K 

<nc»;feLfc. »enfc^aais9oo'CT^^fl:, © 

3. OOO-CTi^^UT, ¥^ia«g4 0/tm , 

¥J^8Uig7tfiD ®^y7x-xt:-y5^5Sgi««it»* 
(A) e:®^3g8{|S®*«. N» ;<fxKigBE 

Ti£»c:J:5it^ffia4mVg. X««eI*Tftfc:J:-5 (0 0 
2) ffi®ffimi!idoiii 0. 3 3 64iimT»-pfc. #5n 
S:^^8{«©* (A) «C, tt^Sail. 5tf/g®Ajgll 
ffi©*tJtSffia8. 6tf /g-C 1 5 /ZB KT®fi^^**9 



7 

<o> «tO. 3 3 6 500) om'^Simti^ (B) 9 

0 : 1 ooasjtr^iDjg^u 

5:1. 5©SMltT»fi^U. rn«IH«S*«*± 
[0 0 3 6] (3) m&<DiS^ 

i'>^aa7w;pA®-k/^u-^-?£^hfi^-e-. cms 

ti. A7 5;ft;>J>KiJ5"'>A (L i PF6)$x^W>* 
— (EC) i:i?X5^;U*-3p;?i-h (DEC) 
©S^SIK (S^#8f4C5 0 : 50) iCl. OmolA tS. 

[0 0 3 7] M^wmm 

V»T. 34S««MEO. 5A-C«*«E4. 2V fC5J^W 

5£^U 0. 7A©SJgT!2. 7V *T®ftf|<£3-9--f 

Tfltfi*>5 5'C/BlnT#ffil/. 1 6 S'CTS^IHfiH* 

[0 0 3 8] ^Vi2 

mi&0ii-<:t^&bTzmmsmmm (a) tAisii«B©* 
(B) *8o : 2o<DmmttrmL^mmvtt, 

[0039] IttSiflll 

itSHfljjn 0. otf/gffltfriaAjgnjs©?^ (b) 
v^T^jiw 1 t^«©;5ffi»c±D^a£f^fiu&. 

Vi&fit^, 1 tHttfciWlSEU&H 1 C 
[0040] ]ijm2 

it«ffla*Jio. otf/g®t(iEAji«i«»* (B) 

^^xmmm 2 1 ig«©:&ffiit j; oftssfpSLfc, 
s^ffi?£ffltr»3t£W. mmm2tmmzmmLtcm 1 ic 

ofc. ite«s:iii;<^ic*-r. 

[0 04 1] ltlt«?3 

^mmixipmLtz^mwm®m (a) tAjgii«9»* 

(B) tfflE^ifcSTO : 3 0®aattTji^Uftffi* 



(5) ^M¥8-83 608 

8 

[0042] 

mi] 



«1 



2(? 







nt&m 1 


0 


HiKCia 2 


0 


M:»0lt 1 


15 




17 




15 



[0 0 4 3] 

>tV7x-Xt!yg^3^^Sga«£9 0 0*CT^^ft:, ® 

3.0 0 0"CT?«l«UT. 7^»«fi4 0 , 
¥i^Wtm%7um. N2 :i!fX««BETj*(CJ:^.|t^ffi 
g[4DiVg. xm^^mzi:^ (002) 9©MraRld 
a> *oi ifiO. 3 3 64im©^y7x-Xlf5/^«iK«tMi 
(A) 1 5wm £tT©a?d<9 2. 2#«XT 
d««2 A<0. 3 36 5nm, Jt^®i6l8. 6m^/g(Dfny 
i'<*Ajg||»©* (B) 9 0:1 OSaJt-C^JOjg 

5" W >y;J' vx >:^ A*5 J;t;* jl^3K+ v>( g^;Hr;va- 
T.'S:. C<DmV9 6:2. 5:1. 5 ©SfiJtT^JOE 

[0 0 4 4] 

fig 1 5 Mm OT®e^*» 7 0. 1 wm%(oimAmm 

i9«* (B) SfflViT, IIJS«|3i|^«©:;^)£ltJ:0ft 

mmz Lxmmvitm i ic^i-nwjgu 5=-">Ar*«» 

[0 0 4 5] itmi4 

ttsi 5 MB aT©e?*t6 5. 7im%mtiixmm 

(B) s:fflvJT. ^mm3tmi^<D:^mtz^t)M 

[0046] VcMm^ 
eS 1 5 M m ^XV<Dm-ifi 5 2.5 «3aSB©illEAiSII 
»»* (B) SffiHT. IIJ8«3t|^a05?j*C±Ofi 

[0047] ^«g5 
» lllg«3-t?fPKbfc«Sia6»©* (A) tAiSII»»* 



--43- 



« in- > « 



(6) 



4$il78-8 36 0 8 



10 



[0 0 4 8] JtlSf^e 

iijswatrf^siu&^^iut©* (a) tAjiM«»* 

(B) *7 0 : 3 0OSaitTig-&Ufc^Sl@!KlSfflt5 

[0 0 4 9] acmi7 

mt&msrt^&vftmf^mmm (a) tAitma©* lo 

(B) &6 0 : 4 0©S»Jt1?il^Lfc^*H«H&ffl(ri* 



[0 0 5 0] #&nfciaSW3~5fe<fct^It«034~7 
2VST3i^lW^mU 2. TVSTlAC/Wl/'-h 

i';M*tt®H2ic*-r. 

[005 1] 
[^2] 



S2 #S»©»aSfitt: 





m m m 


ik & m 


3 


4 


5 


4 


5 


6 


7 




100 


95 


97 


60 


53 


56 


49 



»**»»6n4 c tifif)*^^, JineinEAjfisna©* 

(B) ©SS5)-*©iiVitJ;0iae^^«fcBt©a?«tt 
ntt«|g^*tRtt«9* (A) tiag^^©*i:©jg-&ifc 

©aiwcio. p^3Kaiferfl©sK*i«^u. ws^* 

»lt©4*tt*t«*l8»C^*i$tlfcfc»i:#*5n«. 13. 30 

i^^«a«9* (A) tm-^r^mmmmthxit. 

[00 53] 

■^'ii;)vm^. ttsmjEE©¥att*f©«jfi#tt*tffi 
n, A»r>s^tt©ii5nu5^i>A-^}fi^£g«f art 

[as©f!B^;^iftl^] 

[HI] *5!W©Ug^':7Az:;^:®fl&&*-r«»fffiS-C* 4? 
•5. 

[021 SIJfi«3~5Rtfit««4~7®U5"'>A=i5c 



1 

2- 
3- 
4- 
5- 
6- 
7- 
8- 
9- 



1 0 
1 1 
1 2 
1 3 
1 4 
1 5 
1 6 
1 7 
1 8 

1 9. 

2 3 



20. 2 1, 



2 2-:*fx»€rfl, 



—44— 



(7) 



1*BI¥8-8 3608 




-45- 



